LOADING MECHANISM IN VIDEO CASSETTE DECK 



BACKGROUND OF THE INVENTION 
The present invention relates to a loading mechanism in a video 
cassette deck. 

A conventional loading mechanism in a video cassette deck has a 
door for opening/closing a cassette insertion port provided in the front of a deck 
body, a cassette receiving portion movable between an initial location facing 
the cassette insertion port and a running location where a video cassette tape is 
made to run, and a cassette moving mechanism for moving the cassette 
receiving portion between the initial location and the running location. 

The cassette moving mechanism has a pair of wall portions provided 
on both left and right sides of the cassette receiving portion, a slide arm 
attached on one of these wall portions horizontally slidably, a driving portion 
for sliding the slide arm, a cassette driving gear which is rotatably supported 
on the wall portion on which the slide arm is attached and which is connected 
to the cassette receiving portion through a groove portion formed in the wall 
portion, and a door arm for transmitting the motion of the slide arm to the door. 

When the cassette receiving portion in the running location is moved 
to the initial location, that is, when a video cassette tape is ejected, the door is 
opened by using the movement of the cassette receiving portion from the 
running location to the initial location. 

The running location of the cassette receiving portion is deeper and 
lower than the initial location. It is therefore necessary to first move up the 
cassette receiving portion when the cassette receiving portion is to be moved 



from the running location to the initial location. The rotation of the cassette 
driving gear for moving up the cassette receiving portion is transmitted to the 
door arm to thereby make the door open. Then, the door is opened toward the 
inside. 

The above-mentioned conventional loading mechanism in a video 
cassette deck has, however, the following problem. 

That is, since two operations, that is, moving up the cassette 
receiving portion in the running location and opening the door toward the 
inside are performed at the same time, it is required to provide a horizontal gap 
G between an opening fulcrum 521 of a door 520 and a front edge portion of a 
video cassette tape 400 such that the gap G has at least a height corresponding 
to the height of the door, as shown in Fig. 7, so that the video cassette tape 400 
set in the cassette receiving portion and the door 520 located in the middle of 
opening operation should not interfere with each other. 

It is therefore necessary to move the video cassette tape horizontally 
from the initial location at least to the extent of a depth corresponding to the 
depth of the video cassette tape. 

On the other hand, recently, video cassette decks have been 
miniaturized by reconsidering the arrangement of parts and the mechanisms of 
respective portions, but it is required to provide a depth corresponding to the 
horizontal movement of a vide cassette tape for loading. In other words, when 
the quantity of horizontal movement of a vide cassette tape for loading is 
reduced, the depth of the video cassette deck can be also reduced. 
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SUMMARY OF THE INVENTION 
Paying attention to this point of view, an object of the present 
invention is to provide a loading mechanism in a video cassette deck in which 
the quantity of horizontal movement of a video cassette tape for loading is 
reduced to thereby reduce the depth of the video cassette deck. 

The loading mechanism in a video cassette deck according to the 
present invention comprises a door for opening and closing a cassette insertion 
port provided in the front of a deck body, a cassette receiving portion movable 
between an initial location facing the cassette insertion port and a running 
location in which a video cassette tape is made to run, and a cassette moving 
mechanism for moving the cassette receiving portion between the initial 
location and the running location, the cassette moving mechanism including a 
pair of wall portions provided on both the left and right sides of the cassette 
receiving portion, a slide arm attached on one of the wall portions horizontally 
slidably, a driving portion for making the slide arm slide, a cassette driving 
gear which is rotatably supported on the one wall portion on which the slide 
arm is attached and which is connected to the cassette receiving portion 
through a groove portion formed in the one wall portion, and a door arm for 
transmitting the motion of the slide arm to the door, the door being opened 
before the cassette receiving portion is moved when the cassette receiving 
portion is moved to the initial location. 

BRIEF DESCRITPION OF THE DRAWINGS 
Fig. 1 is a schematic side view of a loading mechanism in a video 
cassette deck according to an embodiment of the present invention, in which a 




cassette receiving portion is in an initial location; 

Fig. 2 is a schematic side view of the loading mechanism in a video 
cassette deck according to the embodiment of the present invention, in which 
the cassette receiving portion is in a running location; 

Fig. 3 is a schematic side view of the loading mechanism in a video 
cassette deck according to the embodiment of the present invention, in which a 
slide arm is in an eject ready position; 

Fig. 4 is a schematic side view of the loading mechanism in a video 
cassette deck according to the embodiment of the present invention, in which 
the cassette receiving portion is in a position between the initial location and 
the running location; 

Fig. 5 is a schematic perspective view of a video cassette deck; 

Fig. 6 is a schematic side view showing the effect of the loading 
mechanism in a video cassette deck according to the embodiment of the present 
invention; and 

Fig. 7 is a schematic side view showing problems of a loading 
mechanism in a video cassette deck of the conventional type. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 is a schematic side view of a loading mechanism in a video 
cassette deck according to an embodiment of the present invention, in which a 
cassette receiving portion is in an initial location. Fig. 2 is a schematic side 
view of the loading mechanism in a video cassette deck according to the 
embodiment of the present invention, in which the cassette receiving portion is 
in a running location. Fig. 3 is a schematic side view of the loading 
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mechanism in a video cassette deck according to the embodiment of the present 
invention, in which a slide arm is in an eject ready position. Fig. 4 is a 
schematic side view of the loading mechanism in a video cassette deck 
according to the embodiment of the present invention, in which the cassette 
receiving portion is in a position between its initial location and the running 
location. Fig. 5 is a schematic perspective view of a video cassette deck. Fig. 
6 is a schematic side view showing the effect of the loading mechanism in a 
video cassette deck according to the embodiment of the present invention. 

A loading mechanism in a video cassette deck according to an 
y3 embodiment of the present invention has a door 520 for opening/closing a 

\ 3 

p cassette insertion port 510 provided in the front of a deck body 500, a cassette 

12 receiving portion 200 movable between an initial location PI facing the cassette 

'•X. 3 

j* insertion port 510 and a running location P2 where a video cassette tape 400 is 

made to run, and a cassette moving mechanism 100 for moving the cassette 
f* 8 receiving portion 200 between the initial location PI and the running location 

yi p2 The characteristic of the loading mechanism is in the motion of the door 

S3 520 when the video cassette tape 400 in the running location P2 is ejected. 

The term in this specification will be defined first before the detail 
description of the configuration of the respective portions. The initial location 
PI means a position where the cassette receiving portion 200 faces the cassette 
insertion port 510, that is, a position where the cassette receiving portion 200 is 
located in the case where the video cassette tape 400 has not been loaded. In 
addition, the running location P2 means a position where the cassette receiving 
portion 200 is located in the case where reproducing, recording, etc. are 
performed on the video cassette tape 400. 
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On the other hand, the position of the slide arm 120 in the case 
where the cassette receiving portion 200 is in the running location P2 is 
referred to as a running position PB. In addition, the position of the slide arm 
120 in the case where the cassette receiving portion 200 is in the initial location 
PI is referred to as an initial position PA. Further, the position of the slide 
arm 120 in the case where the cassette receiving portion 200 is in the running 
location P2 and the door 520 is to be opened is referred to as an eject ready- 
position PC. 

First, the cassette insertion port 510 elongated from side to side for 

O 

y3 insertion and ejection of the video cassette tape 400 is open in the front of the 

Q 

P deck body 500. In order to prevent dust from entering the inside, the cassette 

ffl 

LI insertion port 510 is normally closed by the door 520 except when the video 

j= cassette tape 400 is inserted or ejected. This door 520 can be opened toward 

the upper of the inside around shafts (not-shown) formed on the opposite corner 
JT portions at the upper end. A door-side nail portion (not-shown) for catching 

^ the door arm 140 which will be described later is formed on an end portion of 

S3 the back of the door 520. Since an arm-side nail portion 142 of the door arm 

140 is caught by the door-side nail portion, the door 520 is opened/closed in 
accordance with the motion of the door arm 140. 

In addition, the cassette receiving portion 200 into which the video 
cassette tape 400 will be loaded has a bottom plate, side plates provided to 
stand on the left and right sides of the bottom plate, a shaft laid between the 
side plates, and pinions 220 attached on the opposite ends of this shaft. The 
cassette receiving portion 200 can move between the initial location PI where 
the cassette insertion port 510 faces and the running location P2 where the 



- 6 - 



video cassette tape 400 is made to run. 

Further, the cassette moving mechanism 100 for moving the cassette 
receiving portion 200 between the initial location Pi and the running location 
P2 has a pair of wall portions 110 provided on both left and right sides of the 
cassette receiving portion 200, a slide arm 120 attached on one of the wall 
portions 110 horizontally slidably, a driving portion (not-shown) for sliding this 
slide arm 120, a cassette driving gear 130 which is rotatably supported on the 
wall portion 110 on which the slide arm 120 is attached and which is connected 
to the cassette receiving portion 200 through a groove portion 112 formed in the 
wall portion 110, and a door arm 140 for transmitting the motion of the slide 
arm 120 to the door 520. 

The pinion 220 of the cassette receiving portion 200 gears with gears 
of geared groove portions 113 formed in the above-mentioned pair of wall 
portions 110 respectively. These geared groove portions 113 are extended 
horizontally from the initial location Pi toward the deep side, bent by 90 
degrees in the running location P2, and extended downward therefrom. 
Therefore, in the case where the cassette receiving portion 200 is to move from 
the initial location PI to the running location P2, the cassette receiving portion 
200 moves from the initial location Pi toward the deep side, and then goes 
down toward the running location when the cassette receiving portion 200 
reaches the running location P2. Although in each of these geared groove 
portions 113, one gear is formed at the upper edge portion of the horizontal 
portion while another gear is formed on the right side in the vertical portion in 
the drawing, the gears being not shown in the drawings. 

On the other hand, another groove portion 112 is formed in the wall 



* 



portion 110. This groove portion 112 is shaped similarly to the geared groove 
portion 113, and positioned on this side and lower side of the geared groove 
portion 113. This groove portion 112 is made parallel with the geared groove 
portion 113 at the portions corresponding to the groove portion 113. 

In addition, the slide arm 120 constituting the cassette moving 
mechanism 100 is attached horizontally slidably on one of the wall portions 110. 
This slide arm 120 is a member for managing almost all of the operations of 
this loading mechanism in a video cassette deck, and it is made to slide by a 
aei-bliuwn driving portion^ A predetermined rack portion 121 is formed in the 
front end portion of the slide arm 120. This rack portion 121 g@ass wit^the 
pinion portion 131 of the cassette driving gear 130, which will be described 
later, so as to constitute a gear mechanism 150 for transmitting the respective 
motions of the side arm 120 and the cassette driving gear 130 to each other. 
In addition, a lock portion 122 is formed on the slide arm 120 at a position 
deeper than the rack portion 121 so that a tooth portion 131A disposed on the 
deepest side of the rack portion 131 is caught by the lock portion 122 when the 
slide arm 120 is in the running position PB. 

Further, a cam plate 123 in which a cam 123A for managing the 
motion of the door arm 140 is provided inside is formed in a side surface portion 
on the front end side of this slide arm 120. The cam 123A formed in this cam 
plate 123 is to move the door arm 140 between an open position to open the 
door 520 and a close position to close the door 520. Further, the case 123A is 
formed in a valley-like shape so that its center portion is made low and its 

dash 

opposite ends are made high, as shown in Figs. 1 to 4 by means of o**e-dot chain 
line. 
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The door arm 140 the motion of which is managed by this cam 123A 



is rotatably supported through a fulcrum 141 on the wall portion 110 on which 
the slide arm 140 is attached. On the front end of this door arm 140, an arm- 
side nail portion 142 is provided so as to extend laterally to be caught by the 
door-side nail portion of the door 520. 

In addition, on the base end side of this door arm 140 (in the view 
from the fulcrum 141, the opposite side to the side where the arm-side nail 
portion 142 is provided), a pin 143 as a cam follower corresponding to the cam 



the motion of the slide arm 120 to the door arm 140. The front end side of this 
door arm 140 enters a slit 111 formed in the wall portion 110 so that the motion 
of the door arm 140 is guided by this slit 111. 



portion 110 on which the slide arm 120 is attached, and connected to the 
cassette receiving portion 200 through the groove portion 112 formed in the 
wall portion 110. The connection between the cassette driving gear 130 and 
the cassette receiving portion 200 is attained by the engagement of the pin 210 
which projects from the side plate of the cassette receiving portion 200 toward 
the outside, with an approximately L-shaped engagement groove 132 which is 
provided in the cassette driving gear 130. Accordingly, the rotation of the 
cassette driving gear 130 is transmitted to the cassette receiving portion 200 
through the pin 210, so that the cassette receiving portion 200 moves under the 
guidance of the groove portion 112. 

The pinion portion 131 with its rotation center 133 is formed in the 
cassette driving gear 130. The pinion portion 131 gears with the rack portion 




This pin 143 plays a role to transmit 



The cassette driving gear 130 is rotatably supported on the wall 



121 of the slide arm 120 so as to constitute a gear mechanism 150, as 
mentioned above. 

In addition, the gear mechanism 150 has such a feature as follows. 
First, when the slide arm 120 has advanced toward the front of the deck body 
500, that is, when the cassette receiving portion 200 is in the running location 
P2, that is, when the slide arm 120 is in the running position PB, the pinion 
portion 131 and the rack portion 121 do not gear with each other. 

Next, the operation and effect of the thus configured loading 
mechanism in a video cassette deck will be described. 

First, the operation of the cassette receiving portion 200 from the 
initial location PI to the running location P2 will be described. When the 
cassette receiving portion 200 is in the initial location Pi, the cassette moving 
mechanism 100 is in such a state as shown in Fig. 1. That is, the slide arm 
120 is disposed in the deepest side of the deck body 500, and the pinion portion 
131 of the cassette driving gear 130 constituting the gear mechanism 150 gears 
with the front end portion of the rack portion 121 of the slide arm 120. That is, 
the slide arm 120 is in the initial position PA. 

In addition, the pin 143 of the door arm 140 is not in contact with the 
cam 123A because the slide arm 120 is on the deepest side. Accordingly, the 
cassette insertion port 510 is closed by the door 520. However, since the door 

Order 

arm 140 is in a free state, the door 520 can be opened naturally an external 
force is-grretrtfee^e*e. 

The video cassette tape 400 is loaded into the cassette receiving 
portion 200 which is in the initial location Pi. That is, the video cassette tape 
400 is inserted into the inside through the cassette insertion port 510 while 
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pushing the door 520 away. Then, a nofe«bwn switch is turned on by the 
video cassette tape 400. As a result, a sot- s ho w n driving mechanisin^^^ ^^OljJrV) 
constituting the cassette moving mechanism 100 starts driving, so that the 
slide arm 120 starts sliding to this side. That is, the slide arm 120 starts to 
move to the running position PB (see Fig. 4). 

By the insertion of the video cassette tape 400 into the cassette 
receiving portion 200, a lock mechanism (not-shown) is released from locking 
the cassette receiving portion 200 in the initial location PI. 

By the sliding of the slide arm 120 to this side, the cassette driving 
gear 130 starts to rotate in the direction of arrow A shown in Fig. 1. By this 
rotation, the cassette receiving portion 200 receives a force from the driving 
portion, and starts to move from the initial location PI toward the running 
location P2. This movement of the cassette receiving portion 200 is guided by 
the geared groove portion 113 and the groove portion 112. Having reached a 
position above the running location P2, the cassette receiving portion 200 
moved down toward the running location P2. 

As shown in Fig. 4, the pin 143 of the door arm 140 slips under the 
cam 123A immediately before the cassette receiving portion 200 reaches above 
the running location P2. That is, the sliding movement of the slide arm 120 is 
transmitted to the door arm 140 by the cam 123A. In this state, the door 520 
continues its opened state because the pin 143 of the door arm 140 is located 
under the cam 123A. 

The slide arm 120 continues to slide to this side so that the cassette 
receiving portion 200 moves to the running location P2. Even if the cassette 
receiving portion 200 reaches the running location P2, the slide arm 120 
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continues to move to this side as shown in Fig. 3. That is, the slide arm 120 
continues to slide to this side till the pin 143 comes off from the cam 123A. 

If the pin 143 comes off from the cam 123A as shown in Fig. 2, the 
door arm 140 becomes free. Accordingly, the door 520 closes the cassette 
insertion port 510 spontaneously by its own weight. 

That is, the pin 143 comes off from the cam 123A as shown in Fig. 2, 
and then the rack portion 121 of the slide arm 120 and the pinion portion 131 of 
the cassette driving gear 130, which constitute the gear mechanism 150, are 
released from gearing with each other. In addition, the tooth portion 13 1A on 
the deepest side of the pinion portion 131 is caught by the lock portion 122 
formed in the slide arm 120. Consequently, the cassette receiving portion 200 
reaches the running location P2, and the slide arm ^B©»arrives at the running 
position PB. 

Next, the operation of the cassette receiving portion 200 from the 
running location P2 to the initial location PI will be described. 

When the cassette receiving portion 200 ism the running location P2, 
the respective portions of the cassette moving mechanism 100 are in such a 
state as shown in Fig. 2. When a cassette eject switch (not shown) is operated 

. , . ... C^rf^^Qu^n) 

m this state, a n ot sh o w n driving portion constituting the cassette moving 

A 

mechanism 100 is driven in the opposite direction to the previous direction. 
By the driving of this driving portion, the slide arm 120 in the running position 
PB slides to the initial position PA through the eject ready position PC. That 
is, in the view from the cassette receiving portion 200, the cassette receiving 
portion 200 in the running location P2 moves to the initial location Pi. 

When the slide arm 120 in the running position PB starts to slide to 
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the deeper side, the cassette driving gear 130 does not rotate because the pinion 
portion 131 does not geer with the rack portion 121 of the slide arm 120. That 
is, the cassette receiving portion 200 is left P2 as it is in the running location 
P2. 

However, since the pin 143 of the door arm 140 slips under the cam 
123A as the slide arm 120 slides to the deeper side, the door arm 140 rotates in 

a* 

the direction of arrow C shown in Fig. 3 around the fulcrum 141 so that the 

A 

door 520 is forcibly opened. That is, the slide arm 120 has slid from the 

running position PB to the eject ready position PC. 

When the door 520 has been fully opened, the rack portion 121 and 

the pinion portion 131, which constitute the gea* mechanism 150, gear with 

each other for the first time. By this goa ri ag , the cassette driving gear 130 is 

rotated in the direction of arrow B shown in Fig. 3 so that the cassette receiving 

A 

portion 200 moves up from the running location P2 along the geared groove 
portion 113 and the groove portion 112. In this state, the door 520 is in a fully 
opened state. 

Then, the slide arm 120 continues to slide to the further deeper side 
via the state shown in Fig. 4 so that the cassette receiving portion 200 reaches 
the initial location Pi. 

In the initial location PI (see Fig. 1), the pin 143 of the door arm 140 
and the cam 123A are not in contact with each other. That is, since the door 
arm 140 is in a free state, the door arm 140 abuts against the upper surface of 
the video cassette tape 400 to thereby keep the opened state. Therefore, when 
the video cassette tape 400 is ejected from the cassette receiving portion 200, 
the door 520 closes the cassette insertion port 510 spontaneously by its own 



weight. 

The loading mechanism in a video cassette deck according to the 
present invention comprises a door for opening and closing a cassette insertion 
port provided in the front of a deck body, a cassette receiving portion movable 
between an initial location facing the cassette insertion port and a running 
location in which a video cassette tape is made to run, and a cassette moving 
mechanism for moving the cassette receiving portion between the initial 
location and the running location, the cassette moving mechanism including a 
pair of wall portions provided on both the left and right sides of the cassette 
receiving portion, a slide arm attached on one of the wall portions horizontally 
slidably, a driving portion for making the slide arm slide, a cassette driving 
gear which is rotatably supported on the one wall portion on which the slide 
arm is attached and which is connected to the cassette receiving portion 
through a groove portion formed in the one wall portion, and a door arm for 
transmitting the motion of the slide arm to the door; the door being opened 
before the cassette receiving portion is moved when the cassette receiving 
portion is moved to the initial location, and is characterized in that when it is 
defined so that the slide arm is in a running position in the case where the 
cassette receiving portion is in the running location, the slide arm is in its 
initial position in the case where the cassette receiving portion is in the initial 
location, and the slide arm is in its eject ready position in the case where the 
cassette receiving portion is in the running location and the door is opened, the 
slide arm and the cassette driving gear have a gear mechanism for 
transmitting the motion of each of the slide arm and the cassette driving gear 
to each other, and the gear mechanism starts to move the cassette receiving 



portion from the running location toward the initial location after the slide arm 
has moved from the running position to the eject ready position. 

Accordingly, in this loading mechanism in a video cassette deck, 
when the video cassette tape in the running location is ejected, the door is 
opened before the cassette receiving portion, that is, the video cassette tape 
starts to be returned to the initial location. Accordingly, even if the door is 
made close to the running location, there is no fear that the operation of 
opening the door and the operation of returning the video cassette tape from 
the running location to the initial location interfere with each other. 
Specifically, as shown in Fig. 6, since the video cassette tape 400 and the door 
520 in the middle of the opening operation do not interfere with each other, it is 
not necessary to provide a horizontal gap G between the opening fulcrum 521 of 
the door 520 and the front edge portion of the video cassette tape 400 so as to 
have a height corresponding to the height of the door 520, as shown in the 
conventional mechanism of Fig. 7. Accordingly, it is possible to reduce the 
horizontal movement of the video cassette tape by an amount corresponding to 
a value a shown in Fig. 6. Accordingly, it is possible to reduce the depth of the 
video cassette deck at least by the amount corresponding to the value a shown 
in Fig. 6, in comparison with the depth of the conventional video cassette tape. 

Furthermore, according to the loading mechanism in a video cassette 
deck as stated, the slide arm is provided with a cam for moving the door arm 
between an open position to open the door and a close position to close the door, 
so that the cam moves the door arm from the close position to the open position 
while the slide arm slides from the running position to the eject ready position. 
By such a configuration, the door can be opened while the cassette receiving 



portion is left as it is in the running location. 

Further, in the loading mechanism in a video cassette deck, the gear 
mechanism is constituted by a rack portion formed in the slide arm, and a 
pinion portion formed in the cassette driving gear so as to gear with the rack 
portion, and the rack portion and the pinion portion do not gear with each other 
when the slide arm is in a position between the running position and the eject 
ready position. It is therefore possible to keep the cassette receiving portion in 
the running location surely when the slide arm is in a position between the 
running position and the eject ready position. 
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